Selective induction of TP53I3/p53-inducible gene 3 (PIG3) in myeloid leukemic cells, but not in normal cells, by Nutlin-3.
The small molecule inhibitor of the MDM2/p53 interaction Nutlin-3 is a promising anti-cancer agent, which exhibits activity against a variety of cancers, including acute myeloid leukemia (AML). Previous studies have shown that Nutlin-3 variably induces apoptosis and cell cycle arrest in cancer cells while it shows low/absent cytotoxicity in normal cells. However, the reason for the selective pro-apoptotic activity in cancer cells with respect to normal counterparts is incompletely understood. In this study, we have compared the induction of several known target genes of p53 in two p53(wild-type) AML cell lines, OCI-AML3 and MOLM, in comparison with primary normal peripheral blood mononuclear cells (PBMC). Among several p53-target genes activated both in AML cell lines and normal PBMC (BBC3, BAX, MDM2, FAS, CDKN1A, GDF15, GADD45A, TNFRSF10B, TP53I3/PIG3), only TP53I3/PIG3 was selectively activated in MOLM and OCI-AML3, but not in PBMC. The important role of TP53I3/PIG3 in mediating the apoptotic activity of Nutlin-3 was underlined by knock-down experiments with siRNA specific for TP53I3/PIG3, which resulted in a significant decrease in the pro-apoptotic activity of Nutlin-3.